However Scituated: O 
-help of a ſtraight RUL ER and a pair 
T COMPASSES; And without any 

Arithmerical Calculation. 


, Fellow of the Rov- 
trographer to 


*Printed for Fames Pn at the. Sign of the Atlas 
- It Warwick- 5 1097 , 


SI \ * 7 . A Way vis £4 
% « © ? - . 
—_ _— — —— | 
\ 1 . 
A—_— : be EN 4 
- : p # 
- 4 , 
3 
" 


—_ at — 


if Gao amo 


DYALLING. 


Deſcription of Dyalling. 


Yall originally is a Mathematical Science, at- 
by the Philoſophical contemplation of 
= motion of the Sun, the motion of the Sha- 
. dow, the Conſticution of the Sphere, the Sci- : 


Explanation. 


J ruation of Planes, and rhe conſideration of Lines. 
HE motion of the Sun is regular, it moy FP 
Ice in equal Time ; But the motion of the Sha- 
in_all parts of the Earth, unleſs under 
| « _ _—_ and that more or leſs accordin to the 
- © Conſtitution of the" Sphere and Scituation of the Plaxe. . - 
And therefore Sci Sciencifick Dyaliſts by the Geometrick 
conſiderations of Lines, have found out [Rules to mark 
our the irregular motion of the Shadow in all Laritudes, 
* ajdot-all Playes, ro comply with the regular motion 
of the Sun. And theſe Rules of adjuſting the motion 
of the Shadow to the motion of the Sun, may be cal- 


48 Scientifick Dyalliug. 
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- ly a Science, yet ſuch hath been the Generoſity of many 


of its ſtudious Contemplators, that they haye .commyu- 


nicated their acquired Rules; whereby it is now be- 


come to many of the Ingenious no more difficult than. 


an Art, and by many Jate Authors {0 Intituled : Nay 
more, by this ſmall Treatiſe it will ſcarce be accounted 
more than a Manual Operation ; for, though (chitherto ) 
all rhezAutchors 1, haye met with ſeem to? prefuppoſe 


their Reader rowinderſtand Geomeſtry, and the projettiug 


of the Sphere hays 6 or elſe endeavour in their Works 
to make him underſtand them, as if they were abſolute- 
ly neceſfary to: be . known by every one that would 
make a Dyal;-when as in truth, of contemplative 
pains of others aforeſaid conſidered.) they are not ; bur 
indeed -are only uſeful to thoſe thar would know the 
reaſon of Dyaling. Thus they do not only difcourage 
young beginners, but alſo diſappoint 'many Gentlemen 
and others; that would willingly .eicher make them 
rhemldlyes, or ſer their Workmen about them, if- they 
knew how: to make them. by 

, This. little Piece I have therefore compoſed for the 
Help of thoſe who underſtand neither the Proje#;on.of 
the: Sphere, or Geometrical Operations : Only, "if they 
know how to draw a ſtraight Line berween two Points 


*Þy the ſide of a Ruler, deſcribe a Circle with a'pair of_ 


Compaſſes, erect a Perpendicular, and draw'one Line 
parallel to another, . they may know how to draw a 
Dyal for any given Plane, Whoever" ſcituated'invany Las 
titude. | | j, "th 
Bur perhaps theſe two laſt lietle- Tricks are not known 
to all new Beginners, therefore I- ſhall ſhew them. 


Firſt, is 


But though we may juſtly dccount Dyaliing original-: 


en Fe 70 erect a- Perpendicular. For Example, -in Fig. 1. 
"Upon the Line A B-you would erect -a -Perpendicular - 


to the Point C: Place one Foot .of 'your Co 


upen the point. C, and open. the other to what di 
you. pleafe ; For: Example, tothe yoins: .A; make tlicrs a + 


&S5 
4. - \ 


mark. then keeping the . firſt Foot - 


ſtill in C,. turn -the other Foot to-.,- 
ward B, and make there another. 


mark.; then open your Compalkes . 


wider , Tſuppoſe-to -the length A_B;” 


agd Placing one Foot in the point | 
A; with the' other Foot deſcribe a- 
{mall Arch over: the point C, cnnfl 
removing the. Foot --of your Com-- 


paſſes to the point B,s with the-0- - 


ther. Foot deſcribe. another fſmall-- 
| Arch, to cutithe: firſt Arch, as at D: 


Then lay: your ſtraight Ruler to the - 
poift where :the two ſmall Arches”- 
cut each other, and upon the point- 
C, and by the fide of the Ruler draw | 
the Line C D,. which ſhall be a Per- - 


pendicular to the Line AB. 


. Another way with once opening. the : 


Compaſſes, as by Fig. "2. 


Draw the- Line AB, and place 
one Foot of your Compaſſes upon 


the poine. you would haye the Per- | 


pendicular erected,as at rhe point C, 


and with the other ſoot deſcriberthe Semi-Cirele AabB, 
then placing one foot in B, extend the: other foot to Z, 


ET 


_ 


un 
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'the other Foot to D, and: make there a ſmall Arch : 
Then remove one Foot of your Compaſſes to A, and 
extend the other Foot to a inthe Semi-Circle, and keep- 
ing that Foot in a, extend the other to D, and make 
there another ſmall Arch, to cut the firſt ſmall Arch; 
and laying a ſtraight Ruler to the point where theſe rwo 
ſmall Arches cut each other, and upon' the poiar C, 
draw by the ſide of the \Ruler the Line CD, which 
ſhall be Perpendicular to the Line AB. 


Toerelt a Perpendicular upon the end of a Line, as by Fig. 3. 


On the point B, at oneend of the Line AB, placeone: 


| Foot of 'your Compaſſes in the point B, and extend the 
other on the Line towards A, as to &, and'with it de- 

| ſcribe the Arch &a C; then placing onE Foot in 5, ex- 

_ 'rentthe other to @ inthe Arch, and. make therea mark ; 
Divide; with your Compaſſes the Arch 27 into two 


equal parts, and keqping the Feet of your Compalks at . 


that diſtance, meaſufe in the Arch fro @ to C, then 

'Þ draw a ſtraight Line from the point C to theend of the 

' .__ Line B, and that ſtraight Line ſhall be Perpendicular to 
the end of the Line A B:; beth pn 


- To draw a Line Parallel to another Line, as by Fig. 4. 
. Example. If you would draw aLineParallelcotheLine 


.,---- +-.-:AB, open your Compaſſes'to rhe diſtance you intend 


; the Lines thall ſtand off each other, | and placing one 
.. .... Foot ſuccefſively near gach. end,/'deſeribe with' the other 
Foot the ſmall Arches CD; lay a ſtraight Ruler to the 


rop of theſe Arches, and draw a Line by the'f{ide of ir, 


and that Line ſhall be Parallelto the Line AB 
PANE NT OO bg Definitions. 


in þ, extend 


Dyal Plane is that ws ALY a Dyat is intended 
. to be projected. 
Of Dyal Planes ſome be Diref, others Fur "won O- 
thers 041:que. 
' \Of Dire& Planes there are five ſorts. 
_ x. The Horizontal whoſe Plane lies flat, and is paral- 
"el to the Horizon, behglding the Zenirh. 
2. The South Ereft; whoſe Plane ſtands upright, and 
directly beholds the South. 
The North Eref, whoſe Plane ſtands upright, and 
directly beholds the North. 
. 4./ The Eaft Fref, whoſe Plane ſtands upright, and 
directly beholds the Faſt. 
5. The Weſt Ereft, whoſe Plane ſtands upright, and 
_ direaly-beholds the We ſt. 


= pO s there are infinire; and yet may be redu- 


ced into theſe rwg._ Xin. 

'F: The South Ereſt Plane, declining more or leſs to- 
witds the Eaſt or Weſt. 

E:>The North Eref Plane, declining more or leſs to- 
wards the Eat or Weſt. 

Oblique Planes ſome are Diref, orher Ducogs ; 

and are of four ſorts. 
I. Diref tclining Planes, which lean towards you, 
and lie direQly in - Eaſt, Weſt, North, or South quar- 
ters of Heaven. | 

2. Diref Reclining, Planes, which lean from you, and 
lie direQly in the Zaſt, Weſt, North, or South quarters 
of Heaven. 


J- 2” Declining Planes, which lean tow ards you, 


but lie no ay in the Eaſt, Weſt, Nerth, or South 
quar- 
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. quarters of Heaven : Bur deatihe more” or leſs 
the North or. South, towards the. Ea/t.or We}. 


4: "Reclining Declining - Planes;. which lean from you, 


| but liE nor _direRtly- in-the *Eaft, Weſt, . North, or Sorth 
quarters of Heayen: But'Decline more or leſs fronzthe 
North or South, towards the Eaſt or Vf. { 

If che Scituation of the Plaxe be not given, you muſt 
- Tek it ;- For, there are ſeveral ways how to know«theſe 
Everal kinds of Plazes uſed among Artiſts ; But the rea- 
 dieſt and eaſieſt is by an Inſtrument called a Declinarory, 
ficted to the variation of your Pace: And if ir be truly 
made, you may as ſafely rely ypon. it as any. other. 


 þIOPERATION: 
The Deſcription of the Clinatory. 


HE Clinatory is made of .a ſquie Board® as 
ABOQCD, of a good thickneſs, and the larger the 
bercer ; between two of the tyges-is deſcribed on the 
Center A, a Quadrayt as EF diyiged iator 90 equal parrs 
or degrees, which are figured. with 4a. 


IQ, 20, 3o'to.g0 ; 
and then back again With the </n<porige of. 7 th 
z = 


, - 


numbers to 90:* Between the Limb and the two Semi 
diameters is made a round Box, info, which 'a Maggeri- 
cal Needle is fitted ; and a Card of the Nautigal-Gom- 
paſs, divided into four  Nineties, beginning their. num- 
bers at the Eaſt, Weſt, North, and South points -of the 
Compaſs, from which points th2 oppoſite ſides of the 
Clinatory receives their Names of Eaſt, Weſt, North and 
South. | | org ART ART, 

But, Note, That the North point of the Card muſt be 
placed ſo many 'degrees towards the-Zaft or We/t- ſides 
of the Clinatory, as the Needle varies from the: true 

| BT | E North 
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North oy int of the world the place where you make 
« Your, yal;, _ Which Fo! "Workman that. makes your 
* Cling afory *will-know fiow to fic. © © = | 
\Y pon the, Center A, -Wherepn the - dang whe de- 
foihgd, is, eps ed 4 Viotnb-line having a'Plutnmet of 
cad or 'Brafs' altned to-t he end of ir, which Plumb- 


hn; is. of ſuch length” char the Plummet may fall Juſt in- 
to, the Grove, G HA. below the Quadrant, which is for 
. that purpoſe, made of fiich” a depth,” thar the Plummer 

may ride freely, within, It, without ſtopping at the ſides 
| of it, - Sce.the Figure Annexed. 
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| 'Plumb-line ſhall be the number of degrees for. Reclina- 


then you may by the upper-ſtde of the. Clinatoty draw 


_ der-ſide, if it Recline. Tf it neither Incline or Reclinc, 


. North-point of the Needle points directly from the Plane, 


PIE ITC Ten 


With this Clinatory you ny examine the ſcituation fe 
of Planes. As if your Plane be Horizontal, it is direct: If ; 
and then for the true {cituating your Dyal, you have "IT 
only. the .crue North and. South Line to” tind : which is W) 
done only by ſetting rhe Clinatory flat down upon the for 
Plane, "and turning it towards the right or left hand, till Pl. 

. you can bring the North point of the Needle to hang 


-quft over, the Flower-de-luce ; for then if you draw a- | If 
-Line by-either of the '{ides parallel.to” the Needle, - that 


- * 4 * . 


Line ſhall be a North and South Line, © © br 

If your Plane either Recline or Incline, -apply one-of 2 
the ſides of your Clinatory parallel*to one of the Semi- 
diameters of the Quadrant to the Plane, in ſuch forc 
thar- the Plumb-line hanging at liberty, may *fall upon 
the Ctrcumference of the Qxadrant, for. then the' num- 
ber of degrees of the @Qzadrant comprehended' between 
the ſide.of the Quadrant parallel to the-Plane, and the 


tion, if the Center of the Quadrant points upwards ; or 
Jnclination, if rhe-Centrepoinrs downwards: .. | 
If yeyr Reclining or Inclining Plane” decline, draw 
upon ita Fine parallel ro rhe Horizon, which'you may 
do by apptyitig the back-ſide of the Clinatory, "and rai- 
fing or depreſſing the Center of ghe Quadranr,,rill rhe 
Plumb-line hang juſt upon one of rhe Semi-diaihe 


, 


eter s, for 


an Horizontal Line if the Plane Incline, or / by the un- 


you may draw a Horizontal Line both by the upper 
and under ſides of the Clinatory.-\ Having. drawn the 
Horizontal Linc, apply the North-fide' of the Clinatory 
*to it, and if the Northend of the” Needle' points dire&- 
ly towards the Plane, it js then a South Plane. TF the 


- It 


eo 
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'it is a North Plane: Bur if it points towards the Eaſe, 
it 15S an Eaſt Plane : If towards the :#, a Weft Planc. 
If it do not point dircaly either Eaft,- Weſt, North, .or 
South, "then fo many degrees as the Needle declines from 
. any of theſe four points to any of the other of thele 
four points, fo many. degrees 1s the Declination of the 
Piane. OE SLY 

Vou may find a Meridian! Line' another way ; thus, 
If rhe Sun ſhine juſt at Noon, . hold up a Plumb-line ſo 
| as the Ahadow of it may fall upon your Plane, and rhat 
ſhadow ſhall be a Meridia Line. ©: - » 


| PO 6 0) 
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To Deſeribe a Dyal upon a Horizontal Plane. 


AF draw ayNorth and South Line { which is called 
**a Meridiih Line.) through the'middle of the Plane ; 
'l bus, Set your” Declmarory flat upon the: Plane, and 
turn it'too and fro tiltthe Needle hangpreciſely aver the 
_ Meridian Line of the Declizatory ; then by the fide of the 
Declinatory »arallel tO its ; AM Line, draw a ſtraight 
Line on the Platie, and if that ſtraight Line be in the 
middle of the Plane, it ſhall be the Meridian Line, with- 
out ore ado: But if-it,,be not in 'the middle of the 
Plagez/you muſt draw a Line parallel to-ic through the 
middle of the Plane for-the Meridian Line, or twelve a 
Clockslinc : And it ſhalk,be the Meridian Line, and al- 
ſo be the S»b/tilar Line ; then'draw anorher ſtraighr Line 
through the middle of this Line, «to. cut it at right An- 
gles: for the VI a Clock Lines; and where theſe two 
Lines cut one another make your Centre, whereon de- 
{cribe a Circle on your Plane as large as you. can, which 
the Meridian Line, and the Line drawn. at right An- 
B -2 -  gles 


. 
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SEX”; 


' Quadrant be digzgded' to Eighteen equal parts, 


- and with leſs trouble le | 
- or cloſe with a Screw for thay, purpoſe, ) then Fou can 
with Compaſles. #7 LE 


Pa 
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oles with it will be divided itito four Qzadrauts; one of 


. 


the Quadrants divide into! 90.degrees-thus, keeping your 
Compaſſes at the ſame width'they were at when you 
deſcribed the Quadrant, place : one Fo 


other in the Quadrant, and 'make in the Quadrant ano- 
cher mark with it ; {o ſhall that 22agray? be divided into 
three equal parts, each of theſe three equal parts contains 


- 30 Degrees: Then with your Compaſſes divide one 
of theiggthree equal .parts into three parts, and trans- 


fer that diſtance to the. other - two. third parts of rhe 
Quadrant, ſo ſhall the whote Quadrant bE diyided into 


nine equal: parts, -' Then, dive, :one: of . theſe nine. c- 
qual parts .into two -ec ual-parts, and. transfer 


> ibs. ;rhar 
diſtance to: the- other. ezght..equal. parts, ſo ſhall the 
Teen Then 


divide one of theſe Eighteen equal;parrs into five equal 


parts, and transfer rhat diſtfhce'to 'the other Seventeen 
*equal parts, ſo-ſhall the whole Quadra be divided in- 
| ro"'go.. equal parts«iFach of theſe go @ual parts arc 
called Degrees.” * + * | OY 
: .- Note, That 'you may 


-'4 'S £- -o%, ot 
ſmall-Quadrayrs divide truer 
Steel Dividers, ( whichy, open 


” 


+, 


In this (zadraut. 


© 


Gus divided) count from the Sub- 


 flilar or Meridian Line #he Elevation of the Pole, that 


is, the number of Degrees that che Pole of, the World 
is elevated above thew/Zorizon of your Place, and draw 
a Line: from the Center through 'that number of De- 


grees for rhe S:ilar-Line. Then on the Sub/tilar Line 


chooſe 


© a. 


in the twelve a 
Clock Line, and extend the other in. the. Quadrant, atid 
make in the Qvadrant a mark with it ; ſo ſhall you have' 
the fixtieth: degree marked out; 'Fhen place one Fgort of 
Four Compaſſes in the fix a Clock. Line, and exreh@” the 


point draw a Line at right Angles ro the Su2/t;/ar Tye 
as long as you can, for" the Line of Contingence, and 
from x Ing” by in che Subtilar Line meaſure the ncar- 
eſt diſtance any Mart of the SziJer Lize hath to that 
point ; and keeping one Foot of your Compaſſes (till 
in that point, {et off thar diſtance in the SuZ/t;ler Line, 
and atithar diſtance geſcribe againſt the Line of Contin- 


chooſe a point C where you pleaſe ) and through that. 


gence 2 Semi-Circle, which: divide from either fide the: 


Meridian or * nr Line into ſix equal parts thus ; 


Draw a line through..thg Center. of*this Semi-circle pa» 


rallel to the Live of Contingence, which ſhall be the Dz- 


ametral Line, and ſhall devide this Semi-Circle into two 
Quadrants; ones on one ſide the Sub/tiler Line, and the 
other Quadrant on the other ſide the. Subſtiler Line: 
' Then keeping your Compaſles at the,ſame diſtance they 
were at whenyou deſcribed the Semi-Circle, place one 
Foot* firſk on Me ſide th&. Dzametral Line at the Interſe- 
tion of it and the Semi-Circie, and'then on the other 


ſide, at the Interſetion of ir and the Semi-Circle, and. 


extend rl& other in the Semi-Circle, and -make- marks 


An the Scemi-Circle on either Tide the Sub/tzlar Line ; they, 


>place one Foot of your Compaſſes at the Interſeftion 
the Semi-Cirfle and the Sub/titar - Line, and turn the 
ott&Foor obout on cither ſide the Semi-Circle and 


make-marks itfthe Semi-Circle, ſo ſhall the Semi>Cir- | 


cle be divided into ſix equal parts ; Divide one of theſe 
» equal parts into two equal parts, «and transfer that di- 
ſtance to the. other five equal parts, ſo ſhall the whole 


Semi-Circle be divided into twelye equal parts. Theſe 
twelyeMDivitions are to deſcribe the'twelye Hours of the - 


Day, between ſix a Clock in rhe Morning, and fix a 
+ Clock at Night. | 


If you will haye half Hours, you may diyide each of 


k2 


theſe 
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theſe twelve into two equal parts, as before : If you will 
have Quarters you may divide each of theſe twenty four 
into two equal parts more, as before, L 

For thus. proportioning the Done the Scmi- 
Circle, you may proportion the Divfſions and Sub-diy1- 
ſions of Hours upon the Dyal Plane; for a ſtraight Ruler 
| Jaid upon each of thete Diviſions, and on the Center of 
- this Semi-Circle,ſhall ſhew of ths Line of Continggnce the 
' {eyeral Diſtances of all the Hours and. parts of Hours on 
the Dyal Plane. And ſtraight Lines drawgtrom.ihe Cen- 
ter of the Dyal Plane, through the ſeverat Divizions on 
the Line of Contingence ſhall be.the icveral Hour Lines 
2nd parts on the Dyal Plane. 7 

But an Horizontal Dyal in our Latituve will admit of 
four Hours more, viz. V, IV, inthe Morning, and VII, 
VII, in the Evening. Therefore in the Circle deſcribed 
on the-.Center of the Dyad,;Plane.traftsfer the diſtance 
between VI and'V, and VIrang Ol: 


VI. | 
Thef mark your- Hour Lines with, their reffMtive 
numbers. The Sub/tzlar Lite in this D5# ( as aforeſaid ) 
is XII, from thence roFards the right hand mark eyery 
ſucceſſive Hout Like with II, Il,- &c.-and from Xl 
cowards the left hand with XI, X, IX, &c. | 
The $S:ile muſt be, erected perpendicularly over theSy/- 
ilar Line, fo as to make an Angle with the Dyal Plane 
equal to the Elevation of the Pole of your Place. x 


Example 


Ta 


Aechanick *Dyalt a 


Example. 


- You would draw a Dyal upon a Z/orizoutal Pline here 
at London; Firſt draw the Meridian ( or North and 
South Line )) as XII B, and crols it in the middle with 
another Line at right Angles, as VI, VI, which is an 
Eaſt and Weſt Line ; where thele two 'Lines cut cach o- 
ther as at A, make rhe Center, whereon deſcribe the 
Semi-Circle B, VI VI; bur one of the Quadrants, viz. 
the Quadrant from XII to VI, towards the right hand 
you mult divide into 9o equal parts ( as yu were taughr 
in Fol. 12.) and at 51+ degrees ( which is Londoas La- 
titude\,) make 2 mark, and laying a ſtraight Ruler to 
the Center of the P/axe, ,and to this mark draw a Line 
by the fide of it for rhe $7z/ar Line. Then on the $4- 
fſtilar Line&huſ&/a point as ar C, and through thar point 
draw a Line #$ long as:you can perpendicular to the Eaſt 
and: Weſt Line:VI,'VI, as E F, ( which is called the 
Contingent Lane) Whitte this Contingent Line cuts th8'8.- 
ſtilar Line place one Foot of. your: Compaſſes, -and from 
thence meaſure the ſhorteſt diſtance between the poinc 
C and the Szlar: Line: And, keeping: otic Foot 'of your 
Compaſſes ſtill. in the paifit C, ſer-off-the ſhorreft di- 
ſtance berweer the point. C and- the S$z7lar Line on the 
Subſtalar Line, as at D; which point-D ſhall be a, Cen- 
ter, *whereon with your Compaſſes ar the fame; widrh 
you mult deſcribe a Semi-Circle torreprelent- a Som; - 


Circle of the E9nznetial. This Semi-Circle divide into 


Tz TAL 


1 


Semi-Circle lay a ftraight Ruler, and where the g's," 


Line of Contingeace. Then lay the {traight Ruler to the 
Ks 
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Semi-Circlc of the Dyal Phanez and to each of the marks in ; 
the Line of Contingence, and by the fide of it draw twelve A 
ſtraight Lines for the tweive Fore and Afternoog Hour | ſt 
Lines, viz. from VI inthe Morning to VF in the Eyen- A 
ing. Then in the Qzadrant V TB, meaſure the diſtance Ol 
between the VI a Clock Hour Line, and the V a Clock C: 
Hour Line, and transfer the,ſame diſtances from-rhe VI by 
a Clock Line to VII, and V*on both ſides the VIaClock ;re 
Hour Lines, and through thoſe-diſlances;graw from the - be 
Center of the Plane the VII and'V Clock Hour Lines, 5. ME 
and-meaſure the diſtance between The VI a Clock Hour the 
+ Line and the IV a Clock Hour Line, and transfer theſame ſo f 
F . diſtance from the-VI a Cleck Line-to- VIIF-and IV, and He 
_- through thoſe diſtances draw-fronr the Cetiter of rhe rx | 
Plane the VIILa Cloth and IV Clock Hourines: . f © 
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If you will have the half Hours and quarter Hour 
or any other divition of Hours, you. muli divide eact: 
ſix diviſions of the Equinodtial into to many parts 2+ 
VOU intend, and by a itraight Ruler laid ro the Cenrer 
of the Eqzinettial, and thoie diviſions in the Fquinodzal 
Circle make morks in the Live . of Contingence, as you 
did before for the whole Hour Lines: and Lines drawn 
from rhe Center of the Plane through thoſe marks hail 
be the ijub-aiviſions of the Hours : But you muſt re- 
member to make all {ub-divifions ſhort Lines, and near 


the verze of the Dyal Plane, that you may'the eaſier di-' 


jtinguith between the whole Hours and rhe parts of 
Hours; as you may lee inthe Figure, * | 

Having drawn the Hour-Lines, ſet the number of 
cach Hour Line under it, as you ſce in the Figure. 

Laſt of all tir a Triangular Iron, whoſe angular point 
being laid to the Center of the Dyal Plaxe,- *one ſide 
mult agree with the Sub/ilar Line, . and its other ſide 
with the Szilar Line; 1o 1s the Srile made. And this Stile 
You mult crect perpendicularly oyer the Sab/tilar Line 
on the Dyal Plane, and there-fix it. 'Then is your Dyal: 


4 I} _ S } 
tiniihed. 4 E) 


OPERAT. 1lI. 
To deſcribe an Erect Direct South-Dyal. 


7 OU may know an. Fref Direc South-Plane, by 
applying the North-ſ{ide of the Decliuatory to it ; 

For then, ifthe North-end of the Needle hang dire&tly 
over: the North-poinrt of the Card jn the bottom of the 
Box, it is a South-Pline; but if it hang not direftly 
over the North-point of the Card, it is not a Direct 
South-Plane, but Declines cither Eaſt or Weſt,, and thar 
C CON» 
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16 | Alec hanick Dyalling. 
Semi-Circlc of the Dyal Plane, and to cach of the marks in 
the Linc of Contiagence, and by the {13s of it draw twelye 
{iraight Lines for the rwe:ye Fore ar} Afternoon Hour 
Lines, viz. from VIinthe Morning te VI in the Even- 
ins, Then in the Qzadrant V TB, meaſure the diſtance 
berween the VI a Clock Hour Line, 2nd the V a Clock 
Hour Line, and transfer the ſame diſtances from the V] 
2 Clock. Line to VII, and V on both ſides the VI a Clock 
Hour Lines, and through thoſe-diſlances graw from the 


and-meaſure the diſtance between fhe VI a Clock Hour 
Line and the IV a Clock Hour Line, and transfer the ſame 
diſtance from the VI a Clock Line to: VIII and IV, and 
through thoſe diſtances draw from the Center of the 
Plane the VIII a Clock and IV a Clock Hour Lines. 
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Center of the Plane rhe VII and V Clock Hour Lines, 


> 
For th 
Over t 
Box, i 
OVer t 
South; 


Mechanckh Dyallins 


If you W il have the half Hours and quarter Ho: 
or any otacr diviiion of Hours, you mult Gy on. 
ſix diviſions of the Fouinodtial into {o nt any Parts 
voutnend, and by a tera, ght Riijer laid to the Cente: 
of the Foun oy” an £1 LIC GIVIOARS It the of :numnoural 
Cues make morks in the Ling 8 IUIIRTORCE, AS NY OU 

} before for toe vw hole Hour 1N0S: and Lines Grawn 
Paots the Ceater of the Pianc ih To ough 1 _ marks i}a:{ 
be the iub-aiv E101 3 of the Hours : zur you mult re- 
member Lo Make ail {ub-diviions {hott Lines, and near 


the verze of tne Dy Plane 2, that you may the caſter Ui- 
Tinonii berwecn the wnoic Hours ana the parts of 
Hours ; a5-you may iec inthe Figure, 


FEayins Crawn £:2C Hour-Lincs, ſet the number of 


C ;, 
cach Hour Line unaer it, as you fee in the Figure. 

T- att it 2 Tria gular qu whoſe angular POINT 
being lax to the Center of the Dyal Plane, one ide 


muſt agree with the Sb Stitar Line, and its other fide 
with the Szilar Lime; lo 1s the Srile mac. And this Stife 
YOU NIL vii crect perpcnaiculari: ; CY Cr FIC Subſtilar Line 


3 4%J -— of I, > 4% _— i - , 7 
on the L Yo Plano,” and ther iy. «iT, Then 15 your Dyal 
tinined. 


To deſcribe an Ere& Direct South-Dy ai. 
" OU may knew an Fre& Direc: South-Plane, by 
applying the North-ſwie of the Dec tO It ; 

For then, ifthe North-end of rhe Neewie hang directly 
over the North-point of the Card in tac bottom of the 
Box, it is a South-Plime; bur if it hang not directly 
ver the North-point of the Card, it is not a Direct 
South-Plane, but Declines cicher Eat or Weil, and thar 
GC CCl» 


18 Methanick Dyalling. 


contrary to the pointing of the Needle Eaſterly or 


VVeſterly, from the-North-point of the Card : - for, if 


the North-point of the Needle points Eaſterly, the Plane 
Declines from the South towards the VVelt: if it point 
VVeſterly, the Plane Declines from the South towards 
the Eaſt. = | 

You may know,if the Plaxe be truly EreF or upright, 
by applying one of the fides AD or AB to it; for then 
by holding the Center A upwards, ſo as the Plumb- 
line play free mn the Groove, if the Line falls upon o, or 
go, the Plane is upright ; but, if it hang upon any of 
the intermediate Degrees, it is not upright, but Zzclines 
or Reclines. | 

If you find it incline, apply the ſide AB to it, and 
ſee what number of Degrees the Plumb-line falls on, for 
thar number of Degrees counted from the faid A B, is the 
number of Degrees of c/ination. 
If you find the Plane Reclines, apply the fide A D to 
it, and ſee what number of Degrees the Plumb-line falls 
on, for that number of Degrees counted from the ſide 
AD, is the number of Degrees of Recl/ination. 

Theſe Rules being well underſtood, may 1erye you to 
find the ſcituarion of all other ſorts of Planes. 
But forthe making a Dyal on this Plaxe, you muſt 

firſt- draw a Meridian Line through the middle of the 
Plane, by applying a Plumb-line to the middle of it, 
till the Plumbet hang quietly before it : for then, if the 
Plumb-line be blacked (for Shi Ground, or chalked 
for a dark Ground) and ſtrained as Carpenters do their 
Lines, you may with one ſtroke of the ſtring on the 
Plane, deſcribe the Meridian Line, as A XIF This MMe-, 
ridian is alſo. the Sub/tilar Line. | 


Then 


: Ser 
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divid; 


point ( 
the. 75; 


Alechantck Dyallrme, 


- Then onthe top of this Meridian L3ne,as at A,draw an. 
_ other Line athwarrt it,to cut it at right Angles, as VI, VI. 
foran Eaſt and Weſt Line. Ar the meeting of theſe two 
Lines at the-top, make your Center, whereon deſcribe 
a Semi-Circle on your Plane, as large as youcan, which 
by the Meridian Line and the Eaſt and Weſt Line, will 
be divided into two Qxadrants. © One of theſe Quadrants 
divide into go Degrees ( as you were taught Fol. 12.) 
and from the Sub/tz/ar Line count the Complement of 
the Poles Elevation, which ( here at London where the 
Pole is elevated 514 Degrees, its Complement to go ) is 
38= Degrees, and make there a mark, as at E. Then on 
the Sub/tzlar Line chuſe a point (where you pleaſe) asat 
F,. for the Z;ne of Contingence to paſs through ;  whieh--: 
Line of Contingence draw as long as.you. can, . {a-as'ir'may 
cut the Subſtilar Line at right Angles, and: 'from the" 
point F in the Sub/tzlar Line, "meaſure the ſhorteſt di 
ſtance between it:.and the $z/lar Line, and keeping one 
Feot: of:your Compaſſes ſtill in thepoinr F, transfer that” 
diſtance. into! the: SYbftzlart Dine. as at G; then onthe 
point G deſcribe a Semi-Circle of the Fquinotzatagainſt 
the. Lize of Centjnzence, Which Semi-Circle divide into 

C x twelve 


twelve equal parts, ( as you were taught by the Fxam” 
ple in the Horizontal Dyal,Fol.1 3-Jand by a ſtraight Ruler 
laid rgigach of theſe Diviſions, and to the Center of the 
Semi-Circle make marks. in the Line. of Contingence by 
the fide! of the Ruler ; For ſtraight.. Lines drawn from 
the Cehrer.-6f the Dyal Plane through-theſe marks; in 
rhe O#tineent Line ſhall be the 12 Hour Lines before 
and after Noon. | 

Then. mark your Hour Lines with their reſpeQive 
Numbers; the Sul/tilar or Meridian Line is XII, from 
thence towards. the right,hand with 4, T1, III, &c. and 
from thence towards the left hand witha XI, X, IX, &c, 
The $S7ile muſt be ereced perpendicuar over the Sub- 


fezlar Line, fo as to: make an Angle with the Dyal Plane: 


v 


equal, ro the 'Complemear of the Poles. Elevation, viz. 
38%; Degrees. ; 


O.P'E ® & TJ. IV. 
To make an Fred Dirett N oth Dyal, 


HE Fred Dire& North Dyal, Stile andall, is made- 


* by the fame Rules, changing upwards for down- 
wards, and the left ſide for the right, the Eret Dire 
South Dyal is made; for if the Erect Dire South Dyal be 
drawn on any tranſparent Plane; as on Glaſs, Horn, or 


an oyled Paper, and the Forizontal Line VI, VI, turned 


downwards, and: the Line VII mark't with V, the Line 
_ VIEEwith THE, the Line V with VII, and the Line III 
- with VIII, then have you of it a North Eret Dire# Dyal. 
All the þther Hour Lines in this Dyal are uſelefs, be- 
cauſe the Sun in our Latitude ſhines on a North Face the 
longeſt Day only before VI in the Morning, and after 
VI at Night, 5: Sr: 38abd ; 
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OP E KR A Ke MW 
7o d:ſcribe an Ereft Diredt Eat Dyal. 
Aving a P:umb-line a little above the Place on the 
Wail where you intend to make your Dyal, and 


wait til jt hany quietly before the Wall : Then if the 
Line be rrbbed with Chalk (like a Carpenters Line) 


you may by holding the Plumbet end clole to the Valk, 


and {training it pretty {lift ſtrike with it a iraight Line, 
as Carpenters do: 'Lhis Linc ſhall be' a perpencicular;as 
AB. Then chute a convenient point 1n this Perpendi- 
cular, as at C, fer a Center, wheregn deſcribe an oc- 
cult Arch, as DE; This Arch muſt contain the nuniber 
of Degrees of the Elevation of the Fquinoftzal, counted 
betwcen D and E, which in our Latitude is 38 +, or 
(which is a}l one ) the Complement of the Poles Eleva- 
tion. Therefore in a Quadrant of the fame Radius with 
the occult Arch meaſure 38+ Degrees, and ſet them off 
in the Plane fromE to D: Then from D to the Center 
C in the Perpendicular, draw the prick't Line D C; this 
prick't Line ſhall repreſent the Axis of the Werd. Then 
croſs this Line at right Angles with the Line CF, and 
draw it from C to F, fo long as poſſibly you can: This 
Line ſhall be the Contingent Line. Then chule a point in 
this Contingent Line, as at VI, draw a Line through that 
peint at right Angles for the Sub/t;lar Line, as G VI H 
for *the Sub/tilar Line ; then open your Compaſles to a 
convenient width, ( as to VI G ) and pitching one Foor 


in the point  G, with the other Foor deſcribe a Semi- * 
Circle of the Equinottial againſt the. Line of Contingence, 


which Semi-Circle divide from VI both ways into ſix 


equal parts, as you were taught by the Example in the 


Horizontal 
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18 Mechanick Dyallme. 
contrary to the pointing of the Needle Eaſterly or 
VVetterly, from the-North-point of the Card : 'for, if 
the North-point of the Needle points Eaſterly, the Plaxe 
Declines from the South towards the VVelt: if it point 
VVelterly, the Plane Declines from the South towards' 
the Eaſt. 

You may know,if the Plaxe be truly Eref or upright, 
by applying one of the fides AD or AB to it; for then 
by holding the- Center A upwards, ſo as the Plumb- 
line play free in the Groove, if the Line falls upon o, or 
go, the Plane is upright ; bur, -if.it hang upon any of 
the intermediate Degrees, it is not upright, but 7zclines 
or Reclines. | 

If you find it incline, apply the ſide AB to it, and 

ſ2e what number of Degrees the Plumb-line falls on, for 
that number of Degrees counted from the ſaid A B, isthe 
number of Degrees of 7xcl/ination. 
If you find the Plane Reclines, apply 'the ſide A D to 
it, and ſee what number of Degrees the Plumb-line falls 
on, for that number of Degrees counted from the ſide 
A D, is the number, of Degrees of Reclination. 

Theſe Rules being well underſtood, may ſerve you to- 
find the ſcituarion of all other ſorts of Planes. 

Bur for the. making a Dyal on this Plaxe, you muſt 
firſt draw a Meridian Line through the middle of the 
Plane, by applying a Plumb-line to the middle of it, 
till the Plumber hang quietly before it : for then, if the 
Plumb-line be blacked (for a white Ground, or chalked 
for a dark Ground) and ſtrained as Carpenters .do their 
Lines, you may with one ſtroke of the ſtring on the 
Plane, deſcribe the Meridian Line, as A XIE [This Me- 
ridian is alſo. the Sub/tzlar Line. | 


Then 


point 


tines 


. Then on the top of this Meridian Lzne,as at A,draw an. 
. other Line athwarr it,to cut it at right Angles, as VI, VI. 
foran Eaſt and Weſt Line. At the meeting of theſe two 
Lines at the-top, make your Center, whereon deſcribe 
a Semi-Circle on your Plaxe, as large as youcan, which 
by the. Meridian Line and the Eaſt and Weſt Line, will 
be divided into two Qzadrants. One of theſe Quadrants 
divide into go Degrees ( as you were taught Fol. 12.) 
and from the Sub/?zlar Line count the Complement of 
the Poles Elevation, which ( here at London where the 
Pole is elevated 515 Degrees, its Complementto go ) is 


38= Degrees, and make there a mark, as at E. Then on. 


the Subftilar Line chuſe a point (where you pleaſe) as at 


F, for the Zzne of Contingence to paſs through; - whieh-: 
Line of Contingence :draw as long as:you can, -ſa-asiitimay 
cut rhe Subftilar *Line at right Angles, andi'\fromthe» 


point F in. the Sub/tilar Line, -meaſure' the ſhorteſt dis" 
ſtance berween' iti.and the S7zlar Line, and keeping one 


Foot: of your Compaſſes ſtill in'the'poinrF; transfer! that” 
diſtance: into the: SWbftilar't Dine, as at G; thei ontthes' 


point G deſcribe a Semi-Circle of the Fquinottzabiagainit 
the. Lize of Continzence, Which Semi-Circle diyide into 
C2 | twelve 
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at t6/'the- poititing "of the Need! 5 Eaſter or 


_ VVeſterly, -from-theNorth-point'ef the Card : for, 2 


| the North-poinr of the Needle points Eaſterly, the Plane 


Detlives-from' the- South towards'the VVelt : if ir point- 
VVelterly, the! Flat Declines from the' South towards. - 


the Eaſt.”: | 

You may knew: if chis!Plint be. wly' Fred or upright, 
by applying'one of the ides ADor AB to it ; for then 
by holding the' Center A u upwards, fo. as the Plumb= 
line play. tree n/the:Groove, if the Line falls upon o, of 


90,;-the' Plane'is upright; 'bur;: if it hang upon any of 


the inrermediate Degrees, it'is not upright, "= Inclines. 


"or-Reclines. 

Tfyou find it incline, apply the fide A B to it,- and 
e whar number of Degrees the Plumb-line falls on, for 
that numberof Degtees counted/from the faid! "AB, isthe 
number” of Degtetes'of. Jrelonation F.- 

If you find the Plave Redmes,” dpply' the fide A D to 
" and ſee what number of Degrees. the Plumb-line#alls 
on, for thar-number of Degrees counted from the fide 
AD, "is the riwmber of Degrees of Reclination. © - 

Theſe Rules being well underſtood, may ſerve you'to: 
find the ſcituation of all other ſorts of Planes! 

Bur for the making, a Dya/ on this Plane, you muſt 
firſt draw a Meridian Line through the middle of the 
Plane, by- applying a Plumb-line to the middle of it, 
till che Plumbers hang quietly before it : for then, if the 
Plumb-line be Blackelt for a white Ground, or chalked 
for adark\ Ground) and ſtrainefl as Carpenters do their 


Lines;'you may with-one ſtroke” of the firing on the | 
Plane) deferibe the Meridian Line," as'A po Gay hn | 
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-foran Eaſt and Weſt Line. Ar the meeting of cheſe Wo ; 


. divide into go De —_ ( as you were taught Fol. 12, 


F,.-for:the !J/;x# of: Cantivegence:' to paſs: throngh? werent 
Lineof Contingente ET ng Ttrhan Sore 
cut'rne' SulitHlar't Lint Var right 

poinr F'ini'the- Su/}tlar Live, meafure: the- forell Gb rol 


+ Then onthe top ofthis Meridian Line,asat A,draw ans. 
other Line athwart ito cutit'ar right Angles, as VI, VL. . 


Lines at the-rop,, make your Center, whereon deſcribe 
a Semi-Circle on your Plant, as large asyou can, which 
by the Meridian Line and the Eaſt and Weſt Line, will 
be divided into two Quadrants. One: of theſe Drobeies 


and.from -thei.,8u4/tilar . Live count the. Complement « 
the: Poles Elevation; which: ( here: ar [London where the 
Pole 1s. elevared:Fr+ Degrees, its Complementtogso ) is” 

ees;. and: make there a mark, / agatE. -Then'on- 


The Subfoker Einechuſea point (where you pleaſe) asat- 


ſtance berween'ticiand the S92lar Lime, /and- bot) rp ch 
Feot ofryioiurCompadſes ſtill ihithepd fer) hin” 
diftatee:rintq nas yon Tags 2.518" Gs inroads 
point G deſcribe a Semi-Circle-of the Fquino&tiahegaialt 


tha £5zs oP Continzence, Which Semi-Circle divide into ry | 
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01 
LW 


"EP IEIT 


« 4 ”_ Ip 4 þ *- — $3 ; F 


6 We... +0 TS as you were IE 
ple in rhe Horizontal Dyal,Fol.13.)and bya 
 - -of theſe Diviſiongy, and to the Center |of the 
\ Semi-Circle make marks-in the'Tine-_of Contingence ,by 
 - the fidejof the Rutter; For. ſtrat he. Lines-. drawn from 
/ the rer;-6f the-Dy FR x ouph theſe marks! in 
-- the __—_ _ ſhal be rhe 12% Hour Lines before 
- and afte 
T en nk j6ur Hour Lines 'withh their reſpeRtive 
Numbe ik the "Wk or Meridian Line is XII, iffom 
hen wards, je rigirchapd gd. wick, ty II, Tc. and 
from'rhence coeds” fr hand ob « X, IX, &c. 
The $S:ile muſt be erected perpendicular over the Sub- 
ftalar Line, 10:as'to make'-an Angle with the Dyal. Planes 
equal to the: SO _ of. _ ERS 7 45 6c VIZ. 
ones. open 16d 
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7o 0 make an Eref Dire Nogth Dyal 


"H E- Brett Dire North Dial, Stile andall, 1s: dec 
by-the- fame” Rules; :changing- arpaneds for down-. 
os, and the:left:fide for the right, the - Ere# Dirett 
South Dyal is'made; for if the Eret Diredt Soath Dyal be - 
drawn on:any trandp arent Plane;; as-on' Glaſs; 'Horn;' or - 
an'oyled Paper; mg the Zrizontal- Line VT;.VI, turndd.7 1 
 downwards,*'and:the Line VII mark't with-V.; this Line." 
VIEwich:INE, - the'Line V. with VII,. and the Line II + 
with VII; then bave: you of it. a North Bred Direft Dyal. 
All the other Hour. Lines in. this Dyal-are-uſelefs, -be- | 
cauſe the Suns in;our Latitude ſhines 0n-a\North Face the 
and oy briace, NI in _ ing, and after” 
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by 7 0 deſcribe an Ere Direft Eaſt Dyal. 


Aving a P:umb-line a little aboye the Place on the 

Wail where you intend to' make your Dyal, and 

wait tiil it chang quietly before the Wall : Then if the 
Line be rubbed-wittr Chalk CHike A Carpenters Line ) 
you} may by holding the Plumber end cloſe to the Wall, 
andi{training it pretty {liff, ſtrike with it a ſtraight Line, 
as Carpenters do: 'T his Line ſhall be' a perpendicular;as 
AB. Then chuſe a .convenient point.mithis Perpendi- 
lar, as at C, for a Center, wheregft deſcribe an oc- 
cult Arch, as DE; This Arch muſt contain the number 
of Negrees of the Elevation of the Equinofial, counted * 
between D and E, which” in” our. Latitude is 38 +, or 
(which is all one) the Complement of the Poles Eleva- 
tion. Therefore in:Qxadrant of the ſame Radius with 


the occult Arcly meaſure 38:-Degrees, and ſet them off © _ 


in the Planefrom E to D:” Then from D to the Center 
C in the Perpendicular, draw the prick't Line D C; this 
prickt” Line ſhall repreſent the Axzs of the Word. Then. 
croſs this Line at right- Angles with the Line CF, and 
draw it from:C-to F, fo long as poſſibly you can : This 
Line ſhallbe the Contingent Line. Then chuſe a point in * 
this;Contzngent Line, as at. VI, draw a Line through that 
point at right Angles for the Sub/tilar Line, as G VI H 
for the Subſtilar Line ; then open your Compaſſes to a 
conyenient width, ( as'to VI G) and-pitching ene Foor 
in.the point .G, with the other (Foot deſcribe-a ,Semi»\/ 
Circle of the; Equinodial againſt, the, Live of Contiugttce, 
which  Semi-Circle- divide . from. VI both-ways into: ſix 
equal parts, as you: were caught, by the. Example if-the. 

| EEE Horizontal 


22 | 
'zontal_Dyal; and laying a ſtraight Ruler on the Center 
of 3 Seri-Cirels 0 the Fquinotial, and to each of 
thoſe equal parts mark on the Contingent Line where the 
Ruler cutsit, for thoſe -marks ſhall be rhe ſeyeral points 
from whence Lines drawn parallel to the Line CD. ſhall 
-be the reſpeRive Hour Lines. | 
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the» Hgur:Lines oj VI towards XI"are tnore in nome. 
beri; towards Noon; thatr they are” from VIbickward 
'rowurds 3h; for-chis Dyal-will  ovly ſkew the Hours 
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ry the Chariuzent Line is dtawn from 
{onger thinfrom VI to © is; becauſe. 


—_ + £ 


* from a little. before IV in the Mornifig to 4 
For juſt at Noon the Shadow goes off the Plane ;; 'as. 
you may ſee, if you apply a ſtraight Ruler to the Center: 
of the Equinottial Semi-circle'G, and lay it to the point 
I2 in the Semi-Circle; for the ſtraight Ruler will then 
never 'cut the Line of Contingence, becauſe the Line of 
Contingenceis parallel to the line G XII on the EquinoQtial 
Circle, and Lines parallel, though continued ro never ſo: 
great a length, never meer,. 4 

To thete Hour Lines, et Figures as may be ſeen. in the 
Scheme. | Ws 

The $Szile IK of this Dyal, as well as'of all others; 
muſt ſtand parallel to. the Axis of the World; and alſd* 
parallel to the Face of the Plaze, and parallel to all the 
Four Lines, and ſtand direly over the Sub/zlar or VI 
| a Clock Hour Line, and that fo high. as is the diſtance 
_. of the Center of the Equino@ial Semi-circle from the: 

Contingent Line. JE EY 


OPERAT. VI. 
To deſcribe a Dyal on an Ere Dire VVelt-Plane: 


N Ere& Dire& Weſt-Dyal,is the fame in all reſpes 
with an Erect Dire& Eaft-Dyal ; only as the Eaſt-- 
Dyal ſhews the Forenoon Hours, fo the V'Velſt ſhews the 
Afternoon Hours. ; ”_- | 
Thus, if you ſhould. draw the Ea/f-Dya] on any tran- 
ſparent Plaxg; as on Glaſs, Horn,” or oyled ' Paper, on: 
the one' fide will appear an Eaf-Dyai, oh the other 
(fide a YYeft; only the numbers to the Hour Lines (as 
' was ſaid before in the North-Dyal,) muſt be changed ; 
for that which. in the Eaft-D iis XI, in the YYVeſt muſt 
be I; that. which in the Eaſt-Dyal is X,-in.the " 
5-4 £ mult. 
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muſt 'be: I; thac. which. in the Eaft Dyal is IX, in' the 
Weſt muſt be-III, : Ge. [The Stile is the tame, 


- o % 


OPER AT. VII. 


To d:ſeribe a. Dyal on an Exe Norch, 0+ Eret Sourh MN: 
0 Plane Declining Eaſtwards or We/twards. 


Heſe four Dyals, viz. the Ere# North Declining * 
_ Eaſtwards, the Eret North Declining Weſtwards, _ + | 
the Eret South Declining Eaſtwards, ani the Eref South 
Declininz Weſtwards, are all projeteiby the fame Rules ; 
and therefore are in effe& but one Dyal differently placed, 
as. you. jhall ſee hereafter. Ln oo G 
Firſt draw on your Plaxe a ſtraight Line to repreſent 
the Zrizon of your place, and, mark one end of it. W - 
for We/#, and the other end E for Zaff. Chuſe a point 
in this: Zrizontal Line for a Center, as at A, whereon 
| you may deſcribe a Circle to comprehend all theſe four 
ol; Dyals : Draw a Lineas MAM perpendicular to the For j- 
| zoatal Line WE.,through the Center A for a MeridjanLine, 
and on that Center deſcribe-a Circle, which by the two 
Lines WAE, and MAM will be divided into four 
- Quadrants, Which will camprehend+the four Dyals afore- 
ſaid; for if it bs a North declining Weſt you are-to draw, 
. the upper Quadrant to the left hand ſerves your pur- |} _* 
s poſe: If a South declining Weſt, the fame Lines conti- - hp 
_ nued through the Center A. into the lower Quadrart. to 6. 
the right Hand ſerves ,your turn; if a-North Declining 
Eaſt, the upper Quadrant to. the right haad' ſerves your 
turn ; or if a. S$o92th declining Eaſt, the ſame Lines-conti-' 
nued through the Center A into the lower Qzadrant to 
the lefc hand feryes your turn ; and you muſt draw the 
Declination, Complement of the Poles Altitude, $16/tite, hy O 
$7.4) and * {-®Z 
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<p R..ame, 


at cont <- mobs 


- that Line ll it Rewer = hw Polar. Tz 
' which Poinr-P: draw a Line p es 
Then meaſure the diſtange- of. A 


to >, Bo PC 
in the Hori 


Line, and ſert'off that: diſtance i mn the Line of Decling i= 


on, -as fromA;to D, and* from that point» of 
draw a'Line parallel to, the Meridian 'A Me Ayo ugh the 


Eforizontal Line.at R,; and th rough-.the 1 __ 
continue it thrbugh the Line PC- as at rol yy 
a ſtraight Ruler ro the Center A, and tl l TntcſoHtion 


—_ line PC, ar S,draw t Line AS for Sr ip 
Then upo ie, Point Stet a ne arly' as 
S. Ts EY meaſure. x >| diff mo Teri, v4 D. 
- and pk that: diftang {fronr'S-to.T,- and fron 
Center to the poige” T draw the Line A T for #he' aa 
or Gnomon ;- and. 
Brafs,. and erected: DE endicularly over. the Subftile S | 
A, ſhall by its uppes/ 6 fide * Hel caſt a ſhadow upon'the 


Hour ofthe. day.. "25 the. Hour Lines 
muſt þe- drawn; firft : it b/ tris; Therefore to. eds 
them our muſt cuſe'a Pp yg the he Su/tile Fe wh | 
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"ay's "Noler per Hort oog) corre 

TIED very one” 'of rhe Diviſions in 
atid"thark where the . | | 

# . yal to © F ſeveral 'manks on uk 
ent” Line, {'be <he Zvur Limes; urid-toats: 

| ainbicd! from 'the Noon Line*or- Mi;dian” AME backs 

wards, as XII, "XI, X;, IX, Ge, towards the lo hand. 

-Ho is LE fa Dyal finiſhed: © | 

This Dyal: drawn on any tranſparent matter, as Horn, 

Glaſs, 'or an oyled Paper, ſha onthe” dh" {ideiche 

rranſp arent matrer become a*$0#h Declining, Weſt ( Stile 

"an 2) ha burth nrhb, 1 aClock! HoutLine muſbbe mark- 

<d; 5 eX'a Clock Hour Eine, fl, X, 
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' rovExample,. as Ea Dat necining # Dees. Woo 


Ro would Ura 4 a Dial on m1 Eaſt Plant: Reclining 
45-Degrees'® Therefore in the Quadrant” ofiithe right 
and above-the Meridian Lines ſetyoff fron the Perpen- 

dicular AE'45 Deggees'on the Quadrant; for” the'Recli. | 
nafioh of the Plane; and'ſet- off alfo'4in- the Quatfant 
38+ Degrees {rom the-Perpendicylar'f6r the” Complement 
of the Poles Elevation, i, © theſeſettings oft 'make. 
marks in the Quadrant £ "Fhen lay a ſtraight Ruler to the 
Center A, and to the,marksh the @xadrant, and draw 
ſtraight Lines: through them. from the''Center. | Then 
chuſe 'in -the Meridian JaneiN'S a convenient point, as 
at B, and through-that point draw a Line parallel.to 
the Peroradighllan: AE/Z which will interfe&t the Line 
cas for the. Complement of the Poles Elevation AP 
P\;-fm which:point P; dray a Line-parallel' ro'rhe- 
Meridian Line'N-S, to cut-the: Perpendicular A E in C, 
and alſo the Line of Obliquicy A O-in O. Then meaſure 
the lenge AO; and ſet" off thar length in the *Perpen- 
ef from Ao E, and.draw the Line E G:pa- 
ralle] forthe Meridian Line N which will cufthe Line” 
P.prolonged in Gyr" | Bil the Tie C'O, 
t 0H lengeh off from 
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+; To draw' the Hour, 
® u _baye ſeveral th 


of th < Et env rt et the Line -of 
to: o"taglye equal patts, . as you havecformer 
beginning at the Point in the bom yew Cds 
ſtraight Line drawn from rhe Center of it to the I w erf Fy wh "5 
on ofithe Line-of Contingence Kich-the Meridian” <7 EN. 


Imbred r.N on-Line NS: which 

@XII a Clock Line; up Noon with/ XI, X, Þ\x, 

: Of - The TOR of fi yal” 4, {kand down- 
\.£-þ 


T al "ok Bed . wich its Center upjrards, 
Ng Ke a" Weſt ſnciining. 45 ELF ne he 


WHLCK#h0rSBk mult Ba ie; in © 
ircle mt de _y op as niud to the* 
. right hand the perpendicular AE, as it doth on, the"lefr 


were Dyal were drawn on ( Ohfs, | Horn, or an oyled 
- Piper, and you turn the Me# 4M Live NS upwards, 
thezbackſide ſhall be 'an Eqft © Tnlthring '45 degrees, att 

the Hour Lines muſt'be numbred as they #teoh-the Eaſt + 
Reclining ; But” the Subſtile 'over whith'the Stile *nuſt 
ſtand, muſt” be 'plitced*,in the Semi-Ccle ( ar firſt de- 
Keribed ). as. oM to the. left band” the perpendicular A 
E, as it is on the oyled Paper to the. right hand, 46 
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1e-righe , And: W. onthe left ;*on North Incli- 
ners and Reviners'F. on the'left hand and;W on the right. 
© Chuſe a poiar' in” this Zr;zox7a/-Line for a Center, as | * 
at A'; througt»this/point A draw a line Perpendicular to 
"The ZZorizor, arid on, this point ( as on @ Center ) de- 
ſcribe a Semi-Circle, ohe Qxadrant aboye, and another 
' . below, the'Zorizontal' Eine, (though for this Example I 
» deſcribe but one. )*Fhen if the Plane reſpect the Sourh, 
© ſ{rrofffiithe lower Quadraxt from the Perpendicular the 
Deaclination,” the. Trelination, or the Reclingtion, and 
the Complement of the 47:;t#de of the Pole; an4 thro” 
cheſe ſeveral ſettings off in the'Quadrant, draw ſtraight 
lines from the Center A, then take _in -the Horizontal + 
line towards the Semi-circle, a convenient diſtance from , "il 
the Center A, 'as B; : and "through the point B draw a 3 
ſtraight Line parallel to the Perpendicular, and prolong | 
it through the Polar line, as BP; through the point P, 
 .draw-g line parallel to.the ZZerizontalline, as:'P C; this 
Aine will-cur the line of 04quizy in the point /O, then 
" meaſure the diſtance of A of and ſet off that diſtagce go 
We « 5 EFT e 


the Perpendicular from A to F,: attd:through the point 
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"Then t6 find the Meridian line, -Subfile and $237, do 
thus. If your Plaxe be a Southern Incliner, or a Nor- 
hers Recliner, meaſure the diſtance of LD, and ſet _— 
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rhat diſtange in the ZorizonzalInterſeQtion from F to M, 
and thrqugh the+point M draw the line AM for the 
Meridian line. Then add the diſtance of AL to AK, 
thus: Meaſure the diſtance-of .A L, and place one Foer- 
of your Copopaſſes in the ppint K in the Perpendicular 
line, andextend the other © X, and meaſuring the di» 
ſtance of A X, {et it off in the line of Obliquity from A 
to,Q ; anfl from thie point: Q- draw the line OR paral- 
lel to, the Perpendicular, - apd cutting the Ce A line 
| in the point R.- Then meaſure che diſtance, of AR, and 
ſor off that diſtadte from” Hin the Horizontal TnterſeRi- 
2N-to S on the line-H N,-and-to.the point S draw the 
Tine *A'S for'the Sub/tile.” Fhen meaſure the diſtance of 
QR,..ad ſt. aff that;diſtance perpendigularly from the 
point'S.to 'T' ; and. laſthy,- fromthe point A, draw the 
ſtraight lin&&A T. for, the Szilar line, which $:3/a+ line be- 
©. ing perpendicularly-ereted over the Sub/tilar line A S, 
,  willſtand parallel to rhe Axis of the World, and caſt its 
ſhaddow on'the Hour of the Day. .-4 | 

But if the Plane 'be/a Southern Recliner, or Northern 
'; Ttncliner, meaſure ( as before”) the diſtance of L'D, and 
( as before:you wete directed ) to ſer it off from Fin 
the Zorizontal Jnterſettion on the right hand the perpen- 
dicularſine * ,So-riow, ſet thac diſtance from F to » in 
. the Horizontal Interfection' on the left hand in the Per- 
 pendiculat line, arid draw'the line A for the Meridian 
Line. Then as before bo were:direted, toadd AL to 
A K; So now, ſubſtract ; 3 diſtance of AL from A K, 
and the remainder; will he' LK: Ser therefore the di- 
ſtance of L K fom/A' to q in the ſame line of .0//iquzty, 
and from the point q draw the. line qr parallel ro the 
Derpe. Mlapla: Slaton; zen ene A "Ahn 
ſer, oly dixtancein the-lane- HAN, iromH, ro;s fprtpe 
Sulfelarline;, thencereft on EO, PRs A RSEPSFRIT: 
Ty " Fe--4 | 2 : 


an 
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and on that. Perpendicular ſet off from 5 to 7 the diſtance 
of qr: And laſtly, from A draw the line *A z for the 
Stilar Line. % 

If K falls upon L the Plane i is parallel to the Axis of 
the World, and. the Dyal drawn upon it will have no 
Center; But s 'will fall. =p H, and A H cor ASf 
will be the Subſtile. 

I ſhall give you two Examples of L iſe Rules: One 
of 'a Dyal with a Center, and the oth! of a Dyal with= 
out a Center. "And firſt,” _ EY "Mp 


% a. 3:0; © 0 


- OPERA'T. X, "a 


* «Howto thb a Dyal with a Centei, Declining 20 Drgreer 
"3 and Inclin ung 3% aeix hoy web W 
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Aving by the foregoing. Precepts of the laſt Operat. 
"1 found" the $ub/tile,Stile, and Meridian,you muſt (as 
you haye gfe beendiredted)) chuſe a;point in the _ 


ee: een ee Ks £2 


4 


| Perpendicular AF the line K Q-parallel-to A B: then 


. lar line, through which at right Angles to the Sul/;lar 


line draw the line of Contingence as. long as you can; 
then meaſure the ſhorteſt diſtance between the point of 


Interſection and the Szzlar line, and transfer that di- 


ſtatice on one ide of the ze of Contingence upon the 


 SabſetilarTine, and fo deſcribe thelEquinotzal Semi-circle a- 


oain{t the line of Contingence : Then lay a ſtraight-Ru- 
lerito the Center of the Equinotial Circle, as at A, and 


| _ to the point. where the /ng of Contingence cuts the; Me- 


ridian Line, as at Z, and raark where the ſtraight Ru- 
ler” cuts the Equinottzal Circle, and from that mark be- 
gin to divide the Semz-circle into twglye equal parts, and 


by a ſtraightRuler laid to thoſe diyiſions and the center | 
"of the'Zquinot#ial, -makemarks in the /ine of Contingence. 


. + Then-thallſtraight [ye drawn;from the Center A” of 
*..he Dyal,tMough eyery one of. the marks in the Contin- 

» * gextline-be the Hour ines of the Dyal, and muſt be 
+ _numbred from the XII a Clock line towards the right 


Hand, with I, .II, UI, IV, Sc. /Andhe other way with. 


XI, % IX, Sc. A Cauf xbn n ks. 
 _OPERAT.,Xl. 


How to draw a Dyal without a Center, on a South Plane . 
' Declining Eaſt 30 Degrees,. Reclining 34 Degrees 32 
Minutes. A EO. RS 


# 7 


: Eres by-the Precepts of Qperat. IX. fond the Sub-- 


"FJ #:7-Foumult find thie” Merid:#n line otherwiſe than 


- you were there taught » For, having drawn the [;zes of 


Latitude, Declination and Reclination, and found the Sub- 


file, meaſure the diſtance of BP, and ſer it off on the 


line of ' Declination froti A 'to-K, and draw from the 


meas. 
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boj> 5H __ ID of KQ Tok fer. it off c on the Polar 
line AP, from. A' to V.; 1entakethe neareſt diſtance 
berween the point V and the line A B, and fſett- off 
on the line Q K from Q to M; through which point 
M, draw a line from the Center A; then*meaſure with 
your 'Compalles in the, Semi-circle W. N E { which * 
». in this Dyal may. repreſent! the” Equinottial J<=the. di- 
ſtance of the Arch Nim, and ſet oft that diſtance from 
the Interſeion of. the.s ubſgile with the Semi-curcle+at 
S to Tin the Span; SeolFaphich paint T ſhall be the 
point in the Zquinotial that you mult .begin to divide * 
. the Hours at, for the finding Thc diſtances on the. line 


* -of Contingence- 


A =, : 


Then conſider thr to the | Ligneh *of. your 
Plane) what we ER ſhall ſtand above the 
þ crank and there make'a mark -in the. Sub/7ile ; -for the 
© -berween the Center i and that: mark. nwiſ 


þ. V ECPANIiCh LY 1111444 
be the heighth of the-Srile pipe ndicularly erected over 
the Sub/tile, as at I, Draw through —_— I a-line 
of Contingence, "as long as you can to cur the Sub/tile-at 
right Ayg/es, and then laying a Ruler to the Center A, 
and ſucceffively to each Diyalion of the-Equivodtial make 
marks 'in the /ize of, Chn?tngence, and through thoſe 
marks draw ſtraight® /zzes'paralleF crorrhe Subfile, which 
ihall be*the #1r lines ; and muſt be numbred' from' the 
left: hand; .cowafds rhe right,, beginning at theXIFa 
. Clock Tong With 1,AF, 11, «and fronifthe right-hand 

oo the Tefty on the” XII a Clock live with XI, X, 

The $zile. to this Dyal may be either a ſtraight Pin of 
the kength of A. 1; or elſe 'a Square of the ſame heighth, 
. creed pexpchdicularly upon the. point I," inthe $,b- 


PE EAA 
«.Dyabos he pin 
0 , 


+, rect Beams. 


Clinatory. Having drawn the Meridian line on the 
Floor, find a Meri 


an line on the Cieling, thus: Hold 


w 
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a Plumb-line to the Cieltmp,. over that end of the, Mer;- 
 dian line next the Window ; if the Plumber hang not ex- 
aaly on the. Heridian line on the For,» remoye. your 
hand on the'Czel/ing one way or other, . as you ſee caule, 
tilk ic do hang quietly juſt .over it, and at the point 
where. the, P/umb-l/ine_touches-rhe Cjeling make. a mark, 


as at B; that mark. B4hall be direly over the' Meridi- 


an line on the, Foagz. Then remove your, Plumb-line ro © 


the. other end of. the, Meridian line -on the Flgor, and 
_ find. a.-point on. the Girtzrr diretly over it, as you 

did the former point, , as at. = and through theſe two 
points B and C on the Cjelive, ftrain® and - ſtrike a 1312 
blackr yith  Small-coal or any other, Colour ( as Car- 
penters do ) and that /iye B C on' the- Czeling. ſhall be 
the Meridian line,. as Well as that on the Floogs. Then 


faſten. a ftririg juſt on the Nodus,* and ramove. at ſtring,” 
forwards or backwards, in the Meridian ljneon the Ciel- 


ling, till it have the ſame Elevation.1n the Qzadraxt on 
the Clinatory above the Horizon that the Fquinotzal\harh 
in your Habitation, and” through the point where "the 
ſtring touches the Meridian line in the Cieling, ſhall a 
lize be drawn at right Ang/es with the Meriden, to re- 
preſent the Equinottial line. © inf, "ao 
Thus in our*Latitude the Elevation of the;Equator 
being 38+ degrees; I remove the ſtring faſtned ro the 
Nedus forwards or backwards. iti” the Meridian liye of 
rhe Cieling, till the Plumbsine of the Quadrant of. the 
Clinatory, when onoof rhe ſides are applicd to,the ſtring, 
falls upon' 38+, degrees, and then I find ir couch the Me- 
ridian Tine at D in' the Cielzmg;; therefore at D I make 
a mark, and through this mark ſtrike the /zze D E (as be- 
fore I did in' the Meridian /ine ) to; cut the Meridian 
line at right Angies : This [ze ſhall be the Zquinodial 
Zne, and ſerve to denote the Hour Diſtances, as the 
Vi E7 Continue 
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Contingent Lines does on other-Dyals; 
- Then I place the Center of the: Quadzans on the Cli-- 
natory upon: Nodus, To as the Arch,of the:Quadrant may 
be onthe Zaft fide the Meridian, Line, and underprop 
it; fo, that the' flat, ſide *of the Quadrant may lie parallel - 
to the ſtring, when iris ſtrained between: the Nodus and | 
the Fquinodtzal,” and allo ie as the ſtring-atay..lie .on the 
Semi-diameter of the Quadrant, whenit is -held up ito 
the Merigian Line. on the Cicting. "Then removing the . 
' ſtring the ſpace of 15 degrees in the Quadrant, and ex- 
zending it to the Equator on the Cieling, where the ſtring 
touches the * Equator, there . ſhall be a point through 
which the I a-Clock+Hour-line ſhall-be drawn : and re- 
moving . the . ſtring. yet 15 degrees further to the Eaſt- 
- wards in the Semi-Circle of Poſition, and. extending it 
alſo to the. Equator, where it couches, the Equator, there 
ſhall be a'point through which the I[ 7 Clock Hour-line 
ſhall be drawn. Removing the ſtring ' yet 15 degrecs 
furthet, ro the Eaſtwards'in the Semi-carcle of Poſition, 
and*® extending. to the Fquaror, there ſhall be a point 
through which the-IJI a Clock Hour-line jhall be drawn : 
The like-for all the other Aftefnoon Hour-lines. So off. 
| as the ſtring is removed through 15 degrees on the Qua- 
drant, ſo oft ſhall it point out the Adternoon diſtances 
in the Meridian line on the Cieling. ; 
Having thus found” outy the points in rhe Equator 
through whiclk#che® Afternoon, Hour-lines are ro be 
drawn, I may find the Forenoon Hour-diſtances alſo 
the fame way, viz. by removing the Arch of the Qua- 
drant to the Weſt-fide the Meridian, as before it was 
placed on the-Faft, and bringing the Din to the ſeye- 
. ral x5 degrecs on-the Weſt-lide the Quadrant; or elle 
I necd only meaſure the diſtances of cach Hours di- 
—; F {ſtance 
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he Cieling' F Gr weeks, E gh rg ? Hours Gn XF;: 


have the fame -liſtanice 4 in the Equinodtiabiline ba the - 
other fide the” Weick hoth betdre. and. after-nvon: 


oy, Ix "with the It 'Ge.- 
Hour" "lings ne found 


And thus the diſtances: of. al 
our on the Equator, | "v2 >, 
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Now if the Cite? of chis f Jy 
ilght devs lines from-the Center ' | | pric 
in-the-Equator, and thoſe lines ould dork Hour lines, 
as-4in other Dyals :'- But the Center of this Dyal lies 
whihbas doors in the Air, -and therefore not- convenient 
for this purpoſe: So thar for drawing the Hour lines, 
muſt conſider what Angle oi 6 Hour line jnan Ho- 
rizontal Dyal makes yh Meridian ; ; that 4s, at 
what diſtance.in Degrees "M | Minutes-the Hour lines of 
an Horizontal Dyal-cut che Mefidian ; which you may 
tithe, as by Opyrat, 11. F6r aw Angle equal to the 
pkement of the ſane” Angle; muſt each reſpective 
os line with theThiat6#o68the Cieling have. 
*- This upon-the point Ttharkr®for Each Hours diſtance 
in the Equinodtiaf-Line-on' the 1 deſcribe rhe ' 
- Arches I, It, 1, 1IV;-as in the Figur e, ahd finding the 
- diſtance from the Meridinn of ra oh L ities of we Vow | 
Z0tical Dyal ro s OPT to Operar- ad "Thus, 


whoſe Com- Ao w_ 


4* 65.45 
:14( £2 os 51.561 
36.24 


adrant of the ſame Radius with 
rawn from the EquinoRtial Line, , 


' I rmeaſfiire in a | 
thoſe Arches al 
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and ES the Jiftarives to the Aches -""SOANE of the 


Cieling:” For” rhen ſtraight lines drawn through the 
PF Y-- mark. 
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mark in the Arch, and Mrough-rhe mark. in the Equa- 
tor, andy-prolonged both. ways .to.a convenient- lengrh, 
ſhall be the ſeyeral Hours lines { aforeſaid ;.) and when 
the Sun Shines upon the Glals at Nodus; its Beams ſhall 
reflec ugon«he Hour of the,Day. | 


Some Helps t0 4 young. 1 y R for his more orderly and 
LS IS quick mak peg Dye 2 


T may prove-ſomewhat difficult to thoſe that:are un- 

praQiied in-Marhematical Projections, to divide..a 
Circle int0+360 Degrees-{:or-which is all one. a Semi- 
Circle inp afaene Quaarant-intp- 90: Degrees ; and 
though I. bave ranght-yotimtheptojedting the Z7orizon- 
tal Dygl the opal way- of doing 'this,. yet you may 
doit a. ſpeedier Way. by a'line- of Chords; which if you 


i wall be curious 'in your Practiſe, you. may. make your - 
« ieIt ; 


ox..if you | accqung it not worth. your while, you 
may buy it already made on Box or Braſs of moſt Ma- 
themarical Inſtrument, Makers.. 'This-Inſtrument is by 
them called. a Plain Scale, which.. does not only accom- 
- modate you with the diviſions of a Quadrant, bur alſo 
ſcrves, for a Ruler to draw ſirmght lines with; the man- 
ner of making it is as follows. be, 
Deſcribe upon a ſmooth flat even grain'd Board a quar- 
,tcr of an;whole Circle, 'as B G, ſe Radins A B or 
A C may þe four Inches, *if you, Mend' to make large 
Dyals, or two Incheghf ſmall ; bur if you will, you may 
have ſeyeral lines of Chords on your Scale or Rule. Di- 
vide thisQuadrant into'go equal parts,as you were taught 
in the making the Zorizoutat Dyal. - # 


[\. 


& 


_ Then 


'D 

by hen 5 cloſe oy rhe FM of your Rraight Ruler 
..2 line paralle}*r to the edge, and at-abour 5: part of an 
ack Fl cond line parallel to thar, and at about 5:of an 
Incha third line parallel to both. Then place: one Foor 
fr Gom aſſes at the beginning of the firſt degree 
| *Qugdrant” deſcribed on the. Board, as at B, 

and. open. the other Foot to' the end of the firſt de- 
-- gree,- and transfer rhat diſtance upon your Rule, from 
Bro the firſt mark or diviſion, between the two firſt 
l draw: 1. Lit 1 place 'one Foot of your Compaſ- 
:* ſes+ again eginning of the firſt Degree on the 
"Quad ant deſcribed on the Board, -as at B, and-open the 
other Foot to'the end of the ſecond Degree, and rranſ- 
fer thatAiſtance upon your. Rule front B to the ſecond 
mark or diyiſion berween the two firſt drawn Lines ; 
and” thus. meaſure the diftance of every Degree from 
the firſt Degree deſcribe” on the Quadrant, and tranſ- 
fer it ro the, Rule... But for diſtin&tion .ſake, you may 


draw every tenth divifion from the firſt line parallel 
£0: 


by — 
# . Of 
p : <4 .S, 
, —_—— 
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ceflion + from the beginning with 10, 20, 30, to go: 
and"the fifth Diviſions you may draw, half way between” 
the ſecohd and the third parallel lines ; the ſingle Di- 
viſions only, between the two firſt parallel Lines. \So is 
your line of, Chords made, .,. | Vin 


The uſe if rhe Line of Chords. ... 


A* its uſe is very” eaſie, ſo its conveilience 3 is very 
great ; for placing -one Foor' of your Compalles 
at the firſt Diviſion on the Scale, and opening the other 
to the 60h Degree, you ma with the points' of your 
Compaſſes (ſo extended) Were ES and thes 
ſeveral _— on the, Scale ſhall 
the four Qu 5 of that Circle,. AS. 
ork backward, to what you (ere 
© | :, For as Bekorp-joly 
Ee:0 rhe Degrees obihe © pc. 
g the Scale, fo. now you LY: 


I 


b: | 
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viſions on No Scale, 28 
Toe to the Dyt abs rag 


Pape, if x "Þ; Plinerbe. tl 


large, draw it. on a ſnfaller” piece of Fr Then. rub © 


| the back-ſide. of your Paper Dyal with Coal, till hs 
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be well black't; and laying your Paper Dyal'on your. 
Dyal 'Plane, fo that che Bak. Weſt; North; © South 
lines of your Paper agree exatly- with the "Eaſt, Weſt, | 
North, 'or South ſcituation of -your Dyal Plane.;” then A 
with Wax or Pitch faſten the Corners. of. the Paper /on - 
che Plane, and laying a ſtraight Ruler'on the Hour-lines 
of your Dyal, 'draw with the blunted point of a Needle 
by the fide of the Ruler, and the Small-coal rub'd'on the 
back ſide of»ghe Paper will leave a mark of thelines on 
the Plane. 5 (2 Ke rt Re Be Ns 
If you will haye the Lines:drawn'Red,. you may. rub 
the back- ſide of your Paper. \with Yermillions. if Blew, 
with Yerditer ; if Yellow: with" Orpiment,” &e. Then 
draw upon- theſeMnarked Lines with Oyl Colours, as 


you pleaſe..." + 
If your Dyal De- -- 
cline far towardsthe” | 
Eaſt or Welt, *che 
Hour Liffes. @unleſs 
projected : toav 


LO 0 "_ ym. 
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atlength)will oo 


* . 8 %- 
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cloſet” to oneras Ji} * * 
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you think good, from the Center ; for the further from: 
the Center, the larger the diſtance of the Hour-lines. 
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See the Figures, 
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' Nyle. The ing or DR no Lines. 5 
A#ch." + A-partbre Gircle. | 
© Axis.” The ſtraight: Lite that runs through ihe Cen- 
ter of a Sphere, and hoth-ways through the: Circumfe- 
rence: though'in ; Dyalding it i$ all one with the Diame- 


ter of a Circle.” ©. - Pp | 
Clinatory. » See Fol. *$;-5, LO. ae © * S <0 > | 
- Cherd.: See Fol. 344, .qSg46-.  .; $16 


Complement. 'T| he. number that is ; wanting @ "R730 up 
another number: 909 Degr. or 189 Der: or 360. Degrees. 
Contingent. ATing crofing the © Hubs: ar righ ge 
Degree.* , SeeiFol. 1.4 | 
, Diameter. The longeſt ftraipht Tins that canbe cor. ; 
rained within a*Circle, vzz. the Line tliat pa Sthrough | 
the:Center tothe Circamference both, ys 1 


Dyal Plajfe. *See Fol. 5. F” "as OE. " t 

Elevation of the Pole., So. many Dagiees2 as Wins 1s 

E- clevared above the Forizons”” "hl {y-5 

=” |. Equino(tial. The Frontal Grchg char! runs 
"IF evenly berween the two Poles of, the War nt whew: l 
we name the Equinottial-i in this Book,” cgean 5 nal ; tl 

Circie which repreſents it# and i5 he@irgt. om Atch of. 

a Circle which is divided into; equal Pars, taufipdolitre-. 

by the unequal parts on” the- 7c EM tute. 
| Florizontal Dyal it” O that Arch of, a A. Cir Fo "ha Ci 

| = C H. , & k w FA t 3 

Re Horizon. 1s Figreat tl coconpatt Ges ws 
fiardupons. lay in DFalling iris copraſknic byaſtraight: * Pl: 


Line, as in Operat. II. In the South ”y thei Line + VÞ. | 
E- A VI is the Zrizontal Line. BE 
I , ".Latitude,* The Latitude of a Place 3 is the mamber of-: NY 
—bþ | - .Dse- 


Mechamck Dyallinsg. a9 
Degrees contained between the Equizoct;aland the place 
inquired after. | | 

Line of Contingence. See Contingent. 

Maznztick Needle. The Needle touch'd with the Load- 
None, to make it point to the North. 

Meridian, is a great Circle of Heaven paſſing through 
the North and- South points of the Florizon ; but m 
Dyalling it is repreſented by a ſtraight line, as in Ope- 
rat. 1. in the Zorizontal Dyal the line XII, A is a Meri- 
dian. line. 

Nadir, "The point diretly under our Feet. 

Nautical Compaſs. Is the Compaſs uſed by Navigators, 
whereon is marked out all the 32 Winds or Points of the 
Compalis: pe | = 

O2lique Plane. See Fol. 7. : 

Parallel. See Fol. 6. 

Perpendicular. See Fol. 5. | 

Pole. The North or South Points on the Globe of 
the Earth, are calied North or South-Pole. | 

Quadrant, The fourth part of a Circle. 

Radi:s. Half the Diameter of a Circle. 

Right Angle. A ſtraight 1jne that falls perpendicular- 
Iy upon another ſtraight line, makes. at the meeting of 
thoſe two /ines a Right Angle. | 

Semi-Circle. Half a Circle. 

Semi-Diameter. The ſame Radius. is. 

Sphere. The higheſt Heaven: with.all its imagined 
Circles is called the Sphere. | 

Stile. The Gnomon or Cock of a Dyal. | 

FO The line the Stile ſtands on upon, a Dyal 
Plane. . | 

Triangle: A-Fizure conſiſting of 3 Sides and 3 Angles. 

Zenith. The Point, Dire&tly over our Head. 
: F FF 0 FF Mm. 
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4 Catalogne of Globes, Celeſtial and Terreſtrial, Spheres, 
Maps, 'Sea-Plates, Mathematical Inſtruments, and 
Books, made and ſold by J. Moxon, at the Sign of At-. 
las ix Warwick Lane. | 


_ 


\ Lobes 2.6 Inches the Diameter. The Price 207. the, pair. 

J Globes near x5 Inches Diameter. The piice 47. 

Globes 9 Inches Diameter. The price 2/. © 

_ Globes 8-Inches Diameter. The price 1/. 15s. - 

The Engliſh Glabe, invented by the Right Honourable the - 
Earl of Caftlemain, 12 Inches Diameter. The Price ordinary 
made up 40 5. and with the ProjeCtion at Bottom 50 s. belt 
made-up 5 7. Ke 
 2Chncave Hemiſpheres of the Stary Orb ; which ſerves for a caſe 
to a Terreſtrial $i 3 Inches Diameter, made portabfe for the 
* Pocket. Price*ts s. | : - ; 

Spheres, -according to the Copernicans Hypothefis, both . Gene- 
ral and Particular, 2o Inches Diameter. Price of the General 
5 I. of the Particular 61. of both rogerher 10/7. 

Spheres, according to Prolomaick Syſtem, 14. Inches Diame- 
rer, price 3 /. 

Spheres, according to the Ptolomaick Syſtem 8 Inches Dia- 
"meter, price 1/. 105. | 

Gunter's Quadrant, 13 Inches Radius, printed on Paper, and 
. . paſted on a Board, with a NoEturnal on the back-fide, pr. 5 s. 


Guntar's Quadrant, 4 Inches Radius, printed on Paper, and 
paſted on Braſs, with a Nocturnal on the back-fide. A new 
' Invention contrived -for the Pocket, price 5 s. 


A large Map of the World, xo Poot long, and 7 Foot deep, 
paſted on Cloth and coloured, price 2 /. TY 

A Map of all the World, 4, Foot long, and 3 Foot deep, pa- 
"Red on Cloth and coloured, price 10 5, in ſheets 25, 6d, 


Six 


Six Seriptural maps, 1. Of all the Earth, and how after-the-. 
Flood it was divided among the Sons of Noah. tz. Of Para- 
diſe, or the Garden of Eden, with the Countries Circumjacent> 
inhabired by the patriarchs. 3. The 4o years travel of the 
Children of T/rael through the Wilderneſs. 4. Of Canaan, or 
the. Holy Land, ard how it was divided among - the twelve 
Tribes of 1/rae}, and travelled throngh by our Saviour and his. 
Apoſtles. 5. The Travels of St. Paul, and others of the Apoſtles, 

- in there propagating the Goſpel. 6. Feruſalem, as it ſtood in 

our Saviour's time ; price 6 s. uſeful ro be bound up with - 
Bibles, with a Book of Explanations to theſe Maps, Entituled, j 
Sacred Geography, Price 2 5. | 

A New Map of the Kingdom of Ireland, in one Royal ſheet. 
of paper, price 1's. by F. Moxon. | 
A New Map of Evgland, ſhewing the Roads from Edinburg 
co London, in 2 ſheets, price 1 s. by F. Moxon. 

A New Map. of Scotland, in one Koyaltheet, price x s. by 

. Moxon. | : 
f North and South Hemiſpheres 16 Inches Diameter, projeC&t- 
ed on the poles of the: World, the South according to Mr. 
Haley's Obſervations with a Horizon, price in ſheets 2 5, 6d, 
made up 6s. with a Book of their uſe, price 6 4, 


Books Printed, and Sold by. James 
Moxon at the Atlas in W arwick- 


= 


T-ane. 


Tutor to, Aſtronomy and” Geography , 'orthe Uſe of both the 

| _ GLOBES, Celeſtial and Terreſtrial ; by Joſeph Moxon , 

' A member of the Royal Society , and Hydrographer tc the 

Kings moſt Excellent Majeſty, price 5 -. | 

The uſe of the Copernican Spheres, Teaching to folve the Phe- 

_ nomena By them, as eaſily as by the Piulomaick Spheres, by Fo- 
 Jeph Moxon, QC, Price 4. s. Lo | ; 

_ _ -Wrighi's, GorreCtion - of Errors in the Art of Navigaticn, 
price 8 s. *— : 

- An exact Survey of the Microcoſm, being an Anatomy of the 
Fodies of Man and Wiman, wherein the Skin, Veins, Artaries, 
Nerves, Muſics, Viſcera, -Bones, and Ligaments are accurately 
'dclincated.  Engraven on large Capper plates, printed 37d curj- 

_ oully paſted rogether, fo as ar firſitiight you may -beh51d all the 
parts of 41: and Woman; and by turning up of ſeveral Dille- 

Ctions of the papers, take a view of all their Inwards; with 
Alphabetical References to the Names of every Member and 
part of the Body. Set forth in Latin by Remelinus and Michael 
Spaker of Trl; and CorreCted by Clpton Havers, M. D. and 
Fellow of the Royal Society, price plain 15 5. Coloured 305. | 

- Kignola, Or the Compicat rchitef ; ſhewing in a plain and 
caſie way, the Rulcs of the five Orders in ArchiteFure, viz. Tuſ- 
can, Diorick, Tonick, Corinthian, and Compeſtte ; whereby any 
chat can but read and underſtand Emgliſh, may readily learn the 
proportions that all Members in a Building have to one ano- 
ther : Set forth by Mr. Fames Barrezzo of V ?gnola, and Trantia- 

yed-into Engiiſh by Foſeph Mecxon; &Cc. price 35. 6 d, 
b Compend:um Euclidis Curicſ: ; Or, , Geometrical Operations, [ſhew- 

ing how with one fingle opening of the Compails, and 2 

ſtraight Rwer, all the: /Propolttions of Enclid's firſt five Pooks 

. axe gerform'd. Tranſlated our of Dutch into Ergliſh, By Fo- 
ſeph Mexon, &0. Price 1s. M 
An Inireducticn to the Art of Species. By Sir Tenas Dor, 
Price 6 «. : 


The Afronemical Cards, by Toſeph Moxon, &<. price plain 
+5. Coloured'2 5. beſt coloured, and the Stars gilt 5 5. 
Geographical Playing Cards, wherein is exa&tly deſcribed all 
the Kingdoms of the Earth, curiouſly - engraved, price plain 
x s. Coloured 2 s. beſt Coloured and the Citys Gilt 5 s. | 
Carving Cards, by the beſt Carvers at the Lord Mayor's 
Table, price r 5. ; I 
Geometry, and the Mechanick Powers, Repreſented in a pack 
er Playing Caras, by F. eoxon, price 1 s. | 
The Ule of the Afronomical Playing Cards, teaching any or- 
dinary Capacity by them to be acquainted with all the Stars in 
Heaven ; to know their Places, Colours, Natures and Bignel- 
ſes. Allo the Poctical Reaſons for every Conſtellation ; very 
uſeful, pleaſanr, and delightful for all lovers of Ingenuity, by 
Foſeph Myxon, &C..price 6 4. 
The Genteel Houje Keepers Paſtime: or, the Mode of Carving 
at the Table, repreſented in a pack of Playing Cards. - By 
_ which, rogzether with the InftruEtions in the Book, any ordi- 
nary Capacicy may eafily learn -how to Cur up, or Carve in 
Mode, all the moſt uſual Diſhes of Fleſh, Fiſh, Fowl, and Back'd 
At-ais ;- and how to maxe the ſeveral Services of the ſame at the 
Table; with the ſeveral Sawces and Garniſhes proper to each 
Diſh of NMe.t. Set forth by ſeyeral of the beſt Maſters in the 
F:culry of Carving, and publiſhed for publick uſe, price 6 4. 
The Uſe of the Geometrical Playing Cards, As alſo a Diſcourſe 
of the Alcchinice Powers, by Mouſi. Des-Cartes. 'Tranllated 
frem his own Munuſcrinz Coppy. - ſhewing what Great 
hings may be pcitormed by Mechanick Ergines, 11 removing 
and: railing Bodies of vaſt Weights, with little Strength or 
Force. by F. om, price 6d. | | 
A brief Diſc arſe of a-Pallage by the North Pole, to Japan, 
China, &Cc. pleaded bv three Experiments and Anſwers to all 
OdjeCtions that can be urged againſt a Paſſage that way : As 
1, By a Navigation into the North-pole, and two Degrees be- 
yond it. 2. By a Navigation from Fapan towards the North- 
Pole. 3. By an Experiment made by the Czar of Muſcooy, 
witereby ic appears,that to the Northward of Neva Zembla is 2 
free and Open Sca as far as* Fapan, China, &Cc. With a Map 
of all the diſcovered Lard neareſt to the Pole. -By F. Aoxen, 
&e, the ſecond Edc:ion, price 6 4 
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 InttoduRtion. co- the whble art of Aſtrology; wha 
meaneſt Apprehenſian may learn toEreR a Figure, and by the 
ſame to give a determinate Judgment, upon any Queſtion or 
Nativity whatſoever. Al@new Tables of Houſes; Calculated 
for the Latitude of 5 x degr. 32 minures. AﬀoTables of Right 
and Oblique Aſcenſions to 6 degr. of Latimmde, Whereunto is 
added an Ephemeris for three years; with all other neceſſary 
Tables that belong to the Axupof Aftrology. Alſo to Ere&t 2 
Figure the Rational way, by the Tables of Triangfes, more 
methodically than hath yer been publiſhed, digeſted into a 
ſmall Pocket Volame, for the conveniency of thoſe that ere 
Figures abroad. By W. Eland, price 2s. - 

The Utſe of a Mathematical Inſtrument” called a Quadra, 
ſhewing very plainly and eaſily to-know the exa& Heighth and 
Diltance of any Steeple, Tree or Houſe, &c. Alſo to know 
the Hour of the Day by it ; the heighth gf the Sun, Moon, or 
Stars; and to know the time 'of the Sun-rifing, and the length 
of every day in the year, the place of the Suy' in the Ecliptick, 
the Azimuth, Right Aſcenſion, and Declination of the Sun: 
with many other neceſſary and delightful Concluſions : per- 
formed very readily. - Alſo the Uſe of the NoCturnal, where- 
by you may learn to kaow the Stars in Heaven and the Hour 
of the Night by them ; with many other delightful Operati- 

ons, price 6 4, | IT 
' » Regulz Trium Ordinum Literarum Typographicarum: Or the- 
Rules of the three Orders of Print Letters, viz. the Roman, 
Ttalick, and Engliſh, Capitals and ſmall ; ſhewing how they are 
compounded of Geometrick Figures, and moſtly made by Rule 
and Compaſs. Uſeful for Wriring-Maſters, Painters, Carvers, 
Maſons, and others-that are lovers of Curioſity. the_Second 
Edetion, By F. Moxon, &C. Price 35. : 

« Mechanick Powers,or the Myſtery of Nature and Art unvail'd, 
ſhewing what great Things may be perform'd by Mechanick 
Engines, in removing and raiſing Bodies of vaſt Weight with 
little Scrength. or Force ; and alſo the making of Machines, or 
- Engines, for raiſing of Water, draining of Grounds, and ſeveral 
ortbcr Uſes. Togerher with a Treatiſe of Circular 1301:0n, Arti- 
fcially fic :d to Mechanick uſe,and the making of Clock-work- 
and ocher Engines, In Ten Books, illuſtrated with Copper, 


a 


b, ©. 


. «4 


oy. 


.  .Mecha | 
nagy Capacity, and unlearned in theyMathematicks, to draw. 

a true Sur-Dial onany Given-plain, however fituated ; only 
with the help of a ſtraight 'Ruler and a pair of Compaſſes 
and without any Arithmerical Calculation. the third Edetion 
By F. Moxon, price 1 s. 6 4. = ME 

Mecharick Exerciſes; Orthe DoErine of Handy-wor ks,in XIV, 
Monthly Exerciſes. The firſt Three, .viz. Numb. I. Numb. 11, 
Numb. III, teaching the Art of Switbing. The ſecond, Three. 
viz. Numb. IV. Numb. V. Numb. VI. teaching thE 4rr of 
Fonery. The third Three, viz.Numb.VII. Numb. VII. Numb. \ 
IX. teaching the Art of Houſe Carpentry; and Numb. X, XI, 
XII, XII, XIV. teaching the Art of Turning. Accommodated 
with ſuicable Engraved Figures. By Foſeph Moxon, &c. Price 
of each Monthly Exerciſe, 6 4. 

Navigation improv'd ; or, the Art of Rowing Ships of all 
- Rates, in Calms, with a more eaſy, ſwift, and ſteady Motion, 
than Oars can. Alfo, a Deſcription of the Engine that per- 
forms it ; And the Authors Anſwer to all Mr. Dummer's Ob- 
jezons thathave been made againſt ir. By Tho. Savery, Geht, 


At the place aforeſaid, you may alſo have all manner of Maps, 
Sea-plats, Drafts, Mathematical Books, Inſtruments, &, at the 
© lowelt prices. FT 
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